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(57) Abstract: 

PURPOSE: A semi-transmissive liquid crystal display 
is provided to eliminate the boundary between 
reflection and transmission parts, at which lots of 

leakage light is generated, to reduce the amount of 

leakage light, thereby improving contrast ratio of I 
screen* CONSTITUTION: A semi-transmlssive liquid ] 
crystal display includes upper and lower substrates, 
a liquid crystal filled between the upper and lower 
substrates, and a reflective electrode(260) having a 

square-shaped transmission hole{240) under the j 

liquid crystal layer. One side of the reflective! | 

electrode Is opened by the transmission hole, and the portion around the transmission hole Is stepped. 
The display further has an interlevel insulating layer formed under the reflective electrode, and a 
transparent electrode{230) located under the interlevel insulating layer. The display also includes a 
protection layer formed between the transparent electrode and the lower substrate to form a stepped 
portion on the reflective electrode, ad an alignment film formed between the reflective electrode and the 
liquid crystal layer. 
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(54) sas 



gens] «^^ilf SH^SAISxIOil SiOiAHfe, a^A|-¥£f BxfS eiSH ¥^1-01 S^moi CR(contrast):?^ lOjXI^ S:)tllgOI 2^2iP. 

CR ommms ^ 2iCK 



E 2fe eBHHI °^|gSA|S-xl2| BBM EA|e BSE. 

E 3E ^^A^¥2f ^2f¥ MO|0|1 BXm m^m21 ^^HA|§rx|21 BSE. 

£ 4b 2H§sAi§-xisj m m±¥m nmd\^ s^¥Pie2i ibe. 

E 5ab l^dHir 9i|g2| aigj^iroil WE eH^oj aiig^Qlg EAie £S, 

E 5bfe TNdwisted Nematic)^SSE()1{ A], £-|^^»^01} WtB eifgoj b}i«^i-E|]l £A|t[ E^. 

£ 68 E 3£1 SH^SAI&XlSI SIM¥0||A-i ^^¥011 SOj^fe EQ. 

E 78 ^ i-SSi w^^J2^ 9I|^SA|§-5^IH| & Sfdb¥0« aH&mb 8^¥:?ie^ EAItt liSE. 

£ 8a im 8eb E 72i A-A'S XfE eS°l UE^y S^E. 

£ 9b £ 721 ie<5il B-B'S Xm BB^ EAIt^ B^E, 

£ 10I2I- 118 e i-S2| ^AlOjlOi) mm ^mi^ 2H^fiAI§rx|£l i[ sf4:¥0|| sH^Ufe 8|-¥:?ieM EAie ]iBE. 
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200 
204 
208 
230 
250 



mm BH^ 202:3ilO|E 

CIIOfEi tiH^M 206 : 

Eaiei £1^ 210 : EBiiei 

eg 21^ 240:^]3}S 



ME ^^m AHjs Aiai:?^ ssisiroii ccfsh ch^hi §as x-iaiai-ii ois RAmt: Q±mmmsQ\ay)^op\ 91Q. 

EQm\ S£|-Sa(cathode-ray tube ; CRT)0l SAISXlHj ^WS 0I¥I2 :}i^m 9.11 9JiQ, 

□ BIU, mE mO\ 4ilsf, ^Usf, Xi :^mE^m e^l AICH^OII ¥eo^:?| mm RM±X\{F\ai panel display)^] Ifi^OI 
CH^gSiCK OlOll U}EJt ^ m^^0\ ^^mn ^^21 E.m7i\±:B^ ^E RM±XHlh\n film transistor-liquid crystal display ; 0im TFT- 

TFT-LCD°j MBieS. ^ ^ XI ElOll SJBll gJHiSI ^^dh(pixelp^ ±mW SEIB, SHJHj m±t: m¥^S!2| ^ 

¥iififS£igr^si^ii 

^71 ±X\^ a.^Ex1I#e bill ^ai^^^ ^aie s^of egiixi^^Ej (amorphous silicon thin film transistor ; a- 

Si:H TFT):?!- ^Wl OI^H SiCK 0|b aiSl ^aiS Mts[OI Xi:?^£| ^ZPlEm m^JlB m\ Xi^OWM l^Sfb ^01 J^^mJl 

lEHSOICK 

oiBh^HOg Afe£|fe TFT-LCDb Hjj^Hj d^¥OII ?jx|ti ""E^Oieaf^ g^^oj g^oj| o|g|| S®§|.fe a^^^ jytlStCf. 

□ a-ILKTR-LCDb ^B^OIMOil 2|sH ^48 ^2] 3~8%a^ ^HfS^b D[|^ tilS^^^ei ^57|0|CK 
¥ S^HI a#e°| ¥i2f£b 45%. SfaHf ^©21 ^ai ^ ¥iy-Eb 94%. TFT OiSilOl ^ ih4:2| ^H^Eb 9,^ 65%. ^ai^E-iEl 
27%g UEHilDl. 01 (HI TFT-LCDSj g ^il^Efe 2^ 7.4%0ia. 

m9} ^01 ^X-IIS TFT-LCDS mm Sb ^HI g^g ai^£^0|eo||A4 32j 7%S^E0|ES. H^ES] TFT-LCDOilAjb 

mB\M. ^mm ^BfoiMS] Em sse ?i8HAib mm ^um mo\, ^n:>\ btoi Lp^b an e-isi (battery) i m§6h 

SCK □£iUK 01 AfgAIZlOII lg.^0| 2iOj ^P. 

mnmrn sh^spi ?i8ii sieoii ^afoiM^i Mm\x\ s^b a^A^^ tft-lcdp^ ^^ssiCK oib xf^jg-i oiimoi 

^EFOI^l TFT~LCD ¥^4^SFCK 

e^M^ TFT"LCDb ::?l^ ¥3^^ TFT-LCDOHAI ¥S51^E£ l^Ei §!t±¥m g¥^2| atAh^^Ol llS MB^9,^IM, 
9\¥Wm &^MAI3lb ?3ES £101 SICK 

EHSOII ^M?} MmO\ OmmQ, ^. TFT-LCDb 2i¥°l Xm^m S^OII SLUUI^. StA^ ^1 Olgofb 

na-iLK xf^^ Eb eis^^oi m^^ ^m\^ omcK ^, ^:?i «ui-i TPT-Lcob xmmoi EXHs^b kroiu, £j¥ ej3E^oi 

^XH^b M¥M ^ L4j¥0ilAHb AFgOl :>\^mx\ SSLK X^Q^Oj ^XHshXj S^b 0\^m ^^OilAlb S[AH TFT-LCDl Aj-glT 4 

(ifafAi. ^:?isi ^mmm sh^spi ?i6I| ^laoiib xm^^ ^mm tft-lcd£^ ^^^o|e^g Mm\^ tft- 

LCDHj grSS 0\mm ^l-¥3f(transfiective) TFT-LCD:?f 2^=?P^mSi9iQ. 

UJ\ B^-J^ TFT-LCDb AmX\2\ £|X|Oll CCfaf mm MIXIb SE(mode)S£| EBO\ X\^mQ, 

E 2b ^BHSI ej-¥a e«§SA|SX|H| sag EAIff BQEOICK 

EA|t[ Hf2f ^01 5^¥7ie(20)(}|!b X-ll 1 ^m\Bl28m 1 1 ¥S:?!EK28) ^011 eiM¥l OI¥b SiAm^OO) §i ¥2f¥l 0!¥b 
^3^^(32)0! l^sioi 2^CK 

3aiI2, x-ll 1 ¥S:?(EK28) m¥Oilb Xll 1 ^^x^©(^etardation film {Quarter Wave Plate(A./4 plate) : Oim "OWP'-ef Em)){2S)2) 
Sf¥ a^e(24)0l ^^311, m¥ EEE(24) Ofaoilb ^^[Ol^iZZpl ^xle^P. 

Ee. ^¥:'ie{40)0ilb l 2 ¥^:^IS(44)j3f, eiMEi^(30) ^ ¥3^e(32)]3^ D^SFSb ^ifES ¥§£1^(42)01 S^£|2, m 
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2 ¥9:?ie{44)M ^^'Hs. ^:)\ ¥SSi^(42)jii- cHgab ^tss i 2 QWP(46):?f i^si Ji. 2 qwp(46) ^^¥Oiib ^¥ sge(48) 
□am. 4^¥:?ie(4om si-¥::?i©(20) Moioiib ^^^S(34)oi i^aoi ^'hi sisfb ^mi m^ii qck 

1 1 ^ X]\ 2 QWP{26, 46)fe i!2| B^^^EHM b^^b 8^:HI ^D. ^, ^BSS 5^ Efe ^flS^oS. 5f Efe ^^^^1 

mm mm\^ m^E. ^/^\¥^ ¥a¥oiiAisi mm ^, dm d2:?^ ^s^jog ^ji. 5E^^ gJe^^!os a^^nf Ehmxim 

^TiPmoi eiA^SEM m^oiQ. 

E 3^ Sl-M¥2f ¥3f¥ MOIdl Bx^S ¥b &l¥5f eiiSSAI^rXIS} BB£0|CK 

E 321 SijgHAIS-Xjfe a:?« 4¥SE£ 4^ SICK ^. ^i|^^0|M(84)2^, ai-¥:?IEK50). 9ii§^(66), y¥:?ie(70)2S 

9^£|D1, ^Sl ^^1 5^¥:^lE.K50)^(}||b ¥Ilfe(64)l Sfi-mb «Uf51^(62)0I S^£JOi 

Efi. #¥::?l&K70)3f m¥:?ie(50)B| 5L[Zto| sj^aoilb 6F¥ S^e(82, 52)01 l^SjQi 2iCK 
Dim, £ 2Hi 2»ilSAISX|2| ?3&2|- e^Elfe ^^SPIS m2!lP. 

^^A|•^^ =(62)01 ^^A^¥{r}2f ¥3}^{64)0i ¥2F¥(t)Sj &Xfb ¥SS^(58)S^¥0]| a^S(109)l 

^^o^g igsifecji. Bxm mmm ^ SE21 ^'ae cmn oi^^ ^ursEAi ms^miemi es^ ^§§{66)i 
see e:3^Ai9Pi ?ii^oia. 
oim, 9l^x^g^e UEfLHb ^(1), (2)9 sr^Es moi ^nm m^^q, 

d3An=V4 (1) 

d4=2d3 (2) OIH^, d4An=\/2^^M ilfeQ. 

MimiM d3S mME^ ^¥oii 9i!§eH| ^isoi3. d4fe ¥Jl^soil gssioi silsesj ^isoin. ?c/4fe 

S>A|-SEA| &.Um^(62)^¥H| 9H§#(66)e mm\^ ^l^^feN^ atOICK 

¥3^SEAj QB^EH(darkstat8)^ m¥ e^e{52)l en^if dS^S W22| ?j^^g^^O^I £|qH dS^Hj ^^tTOI H^CHS dm>il 

<ye#g ^¥ e^B(82)oii 2\m ^sei pb^^i 4^ 2icf. 

¥3f¥2i g}M¥Bi 2«iis Mmm aerej:?^!. h^a^¥£^ ¥3^¥^^2| s^e^^fs mm, s^iish^oi ^m\o\ 

eiisEi bHifg^ifoi B3^i-¥MoiiAi ss^m^ii £101. ^^si v^i-o! sa. 

^. V^^e mB9\ CR(contrast)l XmMdl^ ^^gm^ll Elb ^ISOI S^CK 

£ 4- £ 321 m±¥m mm[^ 6f¥::'iBsi ibesai. eijiHAisxi ^^£1 sxiise meim::^! ^ish xiiAia^^p. 

:?^sMl•lrEs thoim uh^(ioo)oi i^seiw, ^71 ?)ioim aH^(ioo)oiiAi airs mm ^1^(102)01 ^^£ioi 

□aii3, A-ns^iTE^ mm HHd{io4)o! i^sioi. mmoom bx\^d\, m\m £[^{102)01 ¥esi giioie-i 

bHd(104)0||AH g3§ra 4i:^::£i^(1 06)01 ^^:?| :?||0|M S^(102)ilf EfcHlEjOl l^SQK 

Et.^ :>iioie 2!^(i02)e e^^s ^:i:iS^(i06)iii- Qmd\^ ^xm Eeiiei s^(io8)oi ^^sioi siCK 
m::?! EBiiei e^(i08)e e5||oi s^(io8)#o]! m^B ^nmiuom mm ¥is^(58) ^ ^uf^^(62)iif s^a^s 
□am. ¥SS!^(58)^oii ^^Ms^(62)oi i^sibcii. a^A^s^(62) e&¥oiib ¥Il^sol Mirmoj. mi^mem 

¥SS^(58)0l E^eCK 

sj^fife 9ii§fiA|gr5^|£| a-i^^gg EAie d^£F ^01 s^hs fiE^^g ^j^^ go 

E 5afe ^mmmxiEiE hh^^ehi eaii^ Eses. EAiti- b^2^ ^01, siuHsefe eiigsEoiiAi, ^. 8^¥:?ie(70. 50) 

MOjOil 2«^^(68)^ S^OIlAi 2E^E^ £-{^^^^1)^ m^mm, Em?l^\M 4^ of ©(70.50)011 ^^(68)8 si^oiiah 

E^^os ^^E£i BEmm^nem mmm. em m\ mmmn mo, om, nm ^im^mm ^m\M e^^es mm ee^ 

E5bbTN{twistnematjc)^^SE0l|Ai. a-l^^lTOjl CEj-E HHl ^l^M EA| EQOID. 

la. lb ^m9.^ Ais ^^BBi-E^ ^¥ :?ie{oiEAi)iif 0^¥ :^is(50)oij a-jgix-iaiM nm ii\m\^ Mm^^ ^mm d\h 

^, m¥ JiB^ immmoi ^mm m eiissEsi mmi^ ^^R^mnowM^, m2^2iom we ez^eiisHi hh^^iie^om ©aK 
eiM¥£^ ¥iif¥2i x-{i>im ex^¥s i^mfe aoip. 

grss, e SAHiAioiiAHfe ^, 6^¥:?ieBi s^gjg^troi elt^ ^Emmx^^\E ^^m e^jEs ^ss^fe sioiu, ^. m¥:'iesj 
ai^i^i^oi TN siissEoiiAisi ^ESi ^^m b^s^ ^01 :'f^ahCK 
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£ 6^ ^M^St ¥2f¥01l Bx[¥m M^m ^^Ti sij^SAI^xIl 2q£iIi(DIM0S)£^b 2xm Al^SllOld H^Il^(simuiation)S 

omtm. BM¥(m ¥j3f¥(t)oi! m^m 2iy\M. ee^^ ^ s^hbi mmm mm m^m mm^mm uay ^o\c\, 

mmmm ^j\meQ)^ ^. Dm3\ HaiiM^ie mmm, E:^m%m m\ ^\Bm urn ^^mm^m sp. 

oiiiii. ^^M¥(r)2i- ¥jii-¥(t)sj exKs)¥soii/db ^s?i^(69)o«E ^^01 901. oioi! E^^^oi mmm Sin. 
e:^\ sh^^^ji^ ^mm mmsL^ ^m{6Q)o\ uhisihs, m e:^Ks)¥oiiAi 9«g(68)Bi ^mo\ cm ¥mj^ Q^n ^ee-ixmi £ib sioia. 

^. eiii(68)2i griroi SEaixife BxKs)¥OiiAib s&^el:'^Ai. Mmm ^nm, ¥umo\ ^mm. m^si croi ^oam 

mmm ¥iefoj. e i^s^ &[M¥2^ ¥ii^¥Hi ex^oiiAi ^^^sfe v^si i^di^Ai^ife e^^nf ^^^saisxis 
^. s ^ssi ^^¥3^ 2H§HAisjxife. ¥^©0! ^mn tmu^ ^M^sk ¥3f¥si x-ii>iste moi. gx-iisi 

^ME^s\ ¥3Fe]}f safe f-^soi £^£ib ^8 HHH^stoj y^jg-iroji ^^£112. a^A^s^s x-ix-nres e^Meoi 

Et.^ ¥3fSS SSH SIM 21¥S ¥j2fSfe ¥SS^B ¥S£S^ sSSl ITO(lndium Tin Oxide). IZO(lndium Zinc Oxlde)^ Oib 
SmS OI¥OiXi:n, asee ^:?ll^^^e! BCB(BenzoCycloButene)S 0|¥CHijS t!-CK 

oim. 0I6HS ?ieK)i. ^ ^^soii °}tt s^^^f sh^saisxim §¥e sae ^^smoi ^sms^ ^^p. 

E 7S ^ «^¥J1^ ^SSAI^XlHI e m4:¥0i{ SHBa^b 6^¥::^i&H| ®EN£^A-1. £ 40iiAH E^^ mSjfe ¥S8 

□ am, AilS^l^HM CilOIEl lj||<M(204)0| l^SjOl, >liOiM 2^(202)01 M^B ¥22] giOlEl bH^(204)0^|A^ 2§^£! ±:^E=^ 
(206)01 TilOje 3^(202)3^ ±^B^ SbH^ElOl l^SCK 

Ea S^(202)e ^^HS ::i:>iS^{206)3f Qmm^ ^X\0\\ ESiiei S^(208)0| l^SjQ] ?1Q, 

EBiiei 3^(208)^ £&iiei s^{208)^oii Eeiisi ^sim(2io)i mm ¥ :>HH] ah^ mu^ m:^¥s\ s^am 
2^cK ^. MM^B^ mm^m s^xjjis &Am^(25o)a ¥S£s^igi^ oi^oia ^@s^(230)o! n^i&iai, ^^me^ 

(250)^ ¥II^S(240)e Sg-S^DI, OlBie ¥3^^(240)011 £|aH m¥H| ¥Sa^(230)0| ki^Sa. OIIIK. ei|§2] 6^e Ei^^^EMlDOl ^^OlIAH 
£E^£S OI¥0]XIBS. S}¥3^ e!i§HA|grXI8 ^/s\¥^ ¥3f¥21 BXf::?^ XHIPi£|Oi. MD\ ^^ME^{25)1}\ ¥3^1(240)2] 

¥3fs(24o)s fe^^irs!g^:?|sfe liis^^oick 

g.UhS^(250)iI|- ¥I1|-S(240)£) 3?li¥fe SS-Eli^UI ¥^SOI ^SPl mm\^ S^^g. ^^:?| S«01|AH2| l^A^S^(250)Ilf 

¥11^^(240)21 Bxm m:Hm^B^M, mumm mmm 4^ ?iq, 

nn^. mME^{25Q)^ 21mm :>llO|Mb|]^(200) ^ CilOlEi blld(204)3f m^^^^ SWilSIOi, SA|9^M ^Oimfeai. Olfe 
gtMEEEL^ES m^=?m Al. «»£^0|M giOl 2|¥See Olg^HS SsMe kOPI ^sHMOiCK 
E 8a LHXI 8eb £ 72J A-A'^ XFE B&2| X-l|5rs§M UPy g^EOICK 

E Safe :?ia(23i)^oii :?i!oiE ^si{202)m ^^sfe e?iiM EAl^^ ^o^, ^:?} :)iioie a=(202)s ui^i^oi ae. ^21 
3^01 ^ ^^9.^, xixm9\ mwum ^e ^210. 

£ BbOII EAIS EBg. ^lOlM 2^(202)01 Mm :?!e(231)0il ^aie ime|2[ lBmi2| ^lOie iQat(232) ^ 
a^EX^!#{234)e ^^^33, &tElt(234)^OII dbi^Zf^ 0I^£|01 l^SIb EaiB S^(206,208)e mm\t: B^IIS EAIoHI 

01^, £ 8c0i| EAia E20ilAi2^ ^^01 ±±, EBilEi ^^(206. 208)^0ilfe ^:?llBfi}ei BOBS OWO\E a^#(209)l l^St 
^, M 1 ESiISi e^S(210a)Ilf 2fdb¥ UlOil :?1|0|M l^^*- e^S(212)e l^moi. ESIiei S^(208) ^ ff4:¥i4iOI! 1¥ ?ilOIM l^et 
(232)01 t^£|£^ t^CK 

e^e(209) XH^^ Mgate bcb^ Bxf^^oi ^4=moj. eiAm^3^ ¥ji^s2j ex^e ^^atecii ^mmQ, 

E 8dfe EAlif fcl^2|- ^01. M 1 EBII9J Emm{2^0a)3 S^£|E^ ¥@Ea^eilS 0|¥0i5i egQ=(230)s ^^am. 
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Ei*iS(210)0l| M 2 EBUei Enm{2)0bm M^mQ, 

^zii^s,^{233)s ^¥3^eoi ¥4^sK5j. m^m ^ ^ais iifa}(siNx)s oi¥€>i:^iDi, e2}iaat(233)g 

E^4S!^(250)j| ¥ii^S(240)2}2| ^WfH ¥^ (Galvanic corrosion)! ^iJ^isfe ^mm mQ. 

^, le^^ l^H^gSlOl ^^ME^m m^m^, ^l-AfS^SJ ^HfSl eSil l^^a^ IHEiy(paUeming) 
Sfb miOllA-l. ^:?| S^^Df ^2|soHoi E^Mm ttHSOil. SeH^gs^^OllAi ¥9£Sa3iei ITOdndlum Tin Oxide) 

Efe IZOdndium Zinc Oxlde)S Ol^OiS ^^S^Jlf AKAIuminum). AINd{Alunninum Neodymium)S OI¥WS S^^S OI^QiS! 

£ 8eS EAI^^ b^2^ ilOl, M 2 EBiiei 5iijE(210b)M SSH ¥^3^(230)^ 9^A^S^(250)e I^ITOII 2i0iA|. ^Pl 

&}Af£!^(250)8 M¥S S^OjDI, SIA^^OI 2lb 1-¥0I^ OjlSM^ AL AINd A^gmb ^01 b^^^^mCK e}Af£!^{250) 

e las.^ ^, giA^s^(250)M iHEiya^oi. seiiastoi E^sib ¥3^^{240)s :3)B£isoii mm^izs^m m^bq. 

&^A^a^(250)2^ ¥j3^S(240)S| Bt\^ MS^(209)H| J^¥0|| 2i§H ^^mfe 5i0101, e^t^^ V^^g l^^Al^ife SieiOl 

^, mm^'{25^)2] ^i^m ^m\M ee^es m:?ji£iQ, ^mmm ^ij^Hi ^^ohai ee^e^ 4^^e ^ites 

9iii2] &^ij&^l^oll maf ¥^aw:^^ ^nm mm\^ s^si bxw 5t!Es, ?soii sime, g}Af¥{R)2F mi^¥{i)s\ 

^^m crniw eE^Mi. sjh-e dpi^ ^xiamAi seci- v^#e 5o%oi^ ^^riiAm 4= sib ^o\q. 

EEK a|A^¥2^ ¥2^¥hj Btm ^ ^ij^HAigrxisi iss^nf rnuM, ^:>\Si^ sssioi isi^ 4^ ^^goi aip, 
^. mom ^ufSEOjiAiHj ^21 ^ee 4= s^m omah euf^s^ ¥3^¥oiiai ^^sshb ¥^1*1 gr^fcAi^ ^ 

9io\ mmm gr^Ain ^ site gr^e :?^xiI2 sip. 

E 9b E 721 IB^ 8-B'OII [El-E BBM EA|t[ e^EOIP, 

EAie yF£f ^Oh S «[¥3|- 2!|lfiAl^x!b. #. 5^¥ :?!tK33l,231)Iir. m¥ :?ieAFO|0j| ^§(168)11^: &^:?) 

2l|S{168)m¥01l ¥3FS(240)S E.md[t EU|-S=(250)jlf, &^A(-2!1^(250) ^¥011 ^2tlQS|(233)3f. #^^1QS,^(233) 

§^^011 ^ximb ¥SS^(230)3|, ^:?| ¥SS^{230)3f m¥:?ie(231) AfOIOil ?jx|5^01 ^:?| «}MSq(25O)0il ¥j1S(240)I1^H| bxh 

^^mb ffis^{209)2f: HiAi-s^(250)iif 2i{i(i68)A^oioii ?|x)£^ uHirs|(25i)M se§{-e ^SE^ ecf, 

£ 103^ 118 S ^S2| PE ^AlOjlOII B^M eii^HAIgrXISI Sfih¥Oil SHS^b 19E01P. 

Sij^Sl E-l^gftrO! ^^B^XIB, gfAm^(260)Jlf ¥3I-B{262)2{ l>i8te ?lxjE ir^^X|7ii £|b ^ES. E lOg ^~i\^2\ ^i^^m 

(111)01 SE^OilA^ Sl^a S¥01lb S^SI H.^M¥2f ¥3f¥S| e3E:^M MDimo\, ¥2fS(262)0| «^A^a^(260)SJ ^^^3 SmOl 
l^£lb ^OIP. 

E llOliAjb 51|§S| £{gJ^^{IV)e O^BHOIIAl fi^ES Sfb 5!ES, E 10Jl^ S^B ^aoil 2\m, ¥2H(266)8 e^A^a^(264)2J 

mnm i^£ib 5:!oip. 

¥iis(266)s ^Am^{264)m M^m o\m ieh^ DHEiyoi-Euaii m^\ loHxibsiE^, ^. E,m^m\ m^\ ^mmm 
m^mxm mmnm, h^^mm mam ^:^Mm 4= aib =?^m m^m^ 5!oip. 

^"-^^ E^xi>iEi¥M m §i-^¥oii pimol ^¥oii ^xm eHgaAisrxioiiAib, 2«§oi ^oiiai om^ ^e^es 

^^(EH. ¥3}ie &.^Am^H] m¥^^^D^ smE^ i^6te ^E y\^mQ. 

£ 12b E 7B1 B^j)^ 9i\ms:Mm\s\ mM¥^ W-M¥s\ m^\\B%\:)\ ^^^m eoi^b Ai^enoi^ijin eai^t esoip. 

EAlt.^ ^01, 9li§(168)S| li^^%HV)m BmiM EE^E^ §{-b S^fi Uf2f ^^01 «1A^¥(S)2^ ¥]3f¥(T)°l exKS)g 
EE^ 4=^i^§roi}AI ¥^#01 :?f& ^6M1 UP!dEU, g ^SOIIAlb 4^:?! XOSH^ESMi. 51g^2i:?fAI eS^I<iil(16g)OII ^'Sfs^ 

g^ifEs bH^Qb 2!|§(i68)oi 1 sMsixi Mmm ^mb s^oi EBi mm m 4^ aip. 

oi^oiiAi Mmm 5!B s ^soii OS mmm ^^RAmxm ^Aim:?i mpsi maioiioii ^i^m ^jesai. e 

MMmm m^B\x\ d^n, oinm mmm=?mmo\\Ai §?mb y^2^ ^01 ^ sxie ^oiy-o) gioi gen ^soi ^sfe sof^oiiAi e^si 

xi^iM jm xmm ¥?^xi pgr© ^mmxi e ^^gni mm\ sipn 1^ soip. 

b|-2f ^01. ^ ^SOII (IfE E^¥3^ 5HgSAig-Xlb ^^Af¥2f ¥3f¥3| Mg^M ^£15^01 ¥3}EE2] ^SMM i^^^AI?lb &§E 

^BiBAH. ¥^#01 jm Mnm mm\^ Eum^uf ¥3^i3i Bx\m xi\Jim9.^}H, sfasi crs e^&^ai^ 4^ s^o^, ie^es 

§ri:?H^l Mm 4= 2lb 2!0IP. 
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(57) S^HI 
1. 

^, m¥ PIBMOIOI! QH^3i.; 

eij^m^oii 45iiA^2i ^2mm :?fxiii, ¥jJ^soii °i§h mms\ m^o\ £S£iii. ^^ss exfs eiMsi^ii!-; 

m^:)\B Afoioj! ?ixisK)i ej-Afs^oii Bxi-i i^sfe assail-: 



s^sr 2. 



M 1 #011 eiCHAI. 



SSH §yM esiei ITOdndium Tin Oxide), I20(lndium Zinc Oxide)^ 0\h=. mtfS 



5. 

es^S ^:?llSei,^e] BCBCBenzoCycloButene)^ omo\E 9J|ilHAIS-x|. 



£Q 1 



12 



□l 



25 



46 



40 



to 

m (%) 



100 



75 



100 



SEffi 2 
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